Inhibition of vesicular monoamine transporter enhances vulnerability of dopaminergic cells: relevance to Parkinson's disease.
Parkinson's disease is a neurodegenerative disorder associated with progressive loss of dopaminergic cells in the substantia nigra. Oxidative stress has been implicated in the pathogenesis of the disease, and dopamine has been suggested as a contributing factor that generates reactive oxygen species due to its unstable catechol moiety. We have previously shown that tetrahydrobiopterin (BH4), an obligatory cofactor for dopamine synthesis, also contributes to the vulnerability of dopamine-producing cells by generating oxidative stress. This study shows that the presence of dopamine in the cytosol enhances the cell's vulnerability to BH4. Upon exposure to ketanserin, a vesicular monoamine transporter inhibitor, BH4-induced dopaminergic cell death is exacerbated, accompanied by increased lipid peroxidation and protein bound quinone. While intracellular amount of DOPAC is elevated by ketanserin, the monoamine oxidase inhibitor pargyline showed no significant protection. Instead, the thiol agent N-acetylcysteine and quinone reductase inducer dimethyl fumarate abolish BH4/ketanserin-induced cell death, suggesting that quinone production plays an important role. Therefore, it can be concluded that the presence of dopamine in the cytosol seems to contribute to the cells' vulnerability to BH4 and that vesicular monoamine transporter plays a protective role in dopaminergic cells by sequestering dopamine not only from monoamine oxidase but also from BH4-induced oxidative stress.